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HETEROGENEOUS MOBILE RADIO
SYSTEM

TECHNICAL FIELD OF THE INVENTION

The present invention relates to a heterogeneous mobile
radio system, and in particular, having at least one first and

one second mobile radio network, with each of the two mobile
radio networks each having an access node to a packet data
network.

BACKGROUND OF THE INVENTION

Public mobile radio networks, in particular 2G/3G net-
works, are designed to offer services in parts of the country
distributed as widely as possible. In this case, a situation can
occur 1n which the available capacity for the demanded ser-
vices 1s not adequate 1n certain regions, 1.€. in certain cells,
and 1n particular when there 1s a high subscriber density
within these regions or cells. The problem 1s further exacer-
bated by the capabilities being provided for new services with
wide bandwidths, such as multimedia, by means of the
mobile access systems to the Internet, for example by means
of the packet data service GPRS (General Packet Radio Ser-
vice) in mobile radio networks based on the GSM Standard or
UMTS (Universal Mobile Telecommunications System).

The problem 1s worse 1n locations and buildings such as
airports or exhibition halls, in which 1t can generally also be
assumed that the subscribers are moving at a relatively slow
speed. In this case, by way of example, the two approaches
described 1n the following text could lead to a solution to this
problem.

It would be feasible to nstall very small cells, that 1s to say
microcells or picocells, using the same technology as the
overall network, for example in conjunction with overlay or
umbrella cells. With this procedure, the subscriber would not
notice any sign of the mtervention, 1.e. the installation of
additional cells 1n the overall network, 1.e. the installation
would be completely transparent to the mobile radio network
subscribers. Furthermore, the installation of such very small
cells would fit seamlessly into the operating concept of the
mobile radio network operator. There would be no transmis-
s10n losses or undesirable interruptions 1n transmission. Fur-
thermore, 1n general, no special measures would be required
for charging and/or authentication of the corresponding
mobile radio network subscribers. However, the installation
of such very small cells 1n the overall system would be very
expensive, ivolving very expensive radio technology since a
very high degree of mobility 1s supported. Furthermore, pos-
sibly, the network could be heavily loaded with signaling
traific, since the small cells would lead to a large number of
handovers between the cells. In this case, the radio technol-
ogy could be constrained by its limits, 1n particular with
regard to the transmission frequencies.

Furthermore, 1t would be feasible to install an alternative
wire-iree access system to the Internet. By way of example,
this could be a wireless LAN (Local Area Network), Blue-
tooth or similar systems. The advantage 1n this case would be
that 1t would actually create additional transmission capacity.
Furthermore, the 1mnstallation of such alternative systems 1s 1n
general not as costly as the istallation of very small cells that
have been mentioned. However, one disadvantageous feature
1s the fact that seamless handovers from the 2G/3G mobile
radio network to the alternative mobile radio network would
be 1mpossible, or feasible only to a restricted extent. This
means that losses and interruptions in the transmission could
occur. In a situation where, for example, the WLAN (Wireless
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LLAN) 1s associated with a different network operator than the
2G/3G mobile radio network, the subscriber must authenti-
cate himself for a second time with the WL AN, 1.e. the 1nstal-
lation of an alternative mobile radio network 1s not transpar-
ent to the subscriber. If, on the other hand, the WLAN 1s
operated by the same network operator as the 2G/3G mobile
radio network, then this network operator would at least have
to introduce new methods for authentication and for charging
for operation, and this would increase the operating costs of
the system.

Until now, solutions on IP layers have normally been cho-
sen, 1n order to create heterogeneous mobile radio systems
such as a combination of a 2G/3G mobile radio network with
a WLAN, providing IP traffic. The expression IP layer 1n this
case refers to protocols 1n the Internet Protocol (IP) family
which are independent of the transmission technique (for
example LAN or WAN) and the access technique (mobile
radio, landline network). One of the most widely discussed
solutions 1n this case 1s mobile IP corresponding, for example,
to RFC2002 for IP-v4. The Internet access in 3GPP 2G/3G
networks 1s generally provided on the basis of 3GPP
1523.060. Access nodes (GGSN: Gateway GPRS Support
Nodes) are 1n this case provided which in each case provide
access to the Internet and support the appropriate Internet
Protocol (IP). In this case, a fixed reference point for the
Internet 1s provided at the GGSN, at which each subscriber
can be accessed using an IP address. Within the core network,
that 1s to say within the actual mobile radio network, the
mobility between the access network nodes (GGSN) and the
existing service network nodes (Service GPRS Support
Node: SGSN) 1s provided via GTP tunneling. The entire
connection between a mobile terminal (IMT) and the access
node GGSN together with the control data that describes the
connection 1s referred to as a packet data protocol (PDP)
context. A subscriber can be accessed by corresponding sub-
scribers via a fixed IP address which 1s made available to him,
for example, by an Internet Service Provider (ISP). When this
subscriber now registers 1 a 2G/3G network, he 1s provided
with a preferably dynamic IP address by an Internet Service
Provider. In this case, this Internet Service Provider and the
mobile radio operator of the 2G/3G network may be organi-
zationally 1identical. The following procedure would be
required for a subscriber to change between the 2G/3G net-
work and the WLAN by means of mobile IP: the subscriber
must register with his home agent in the Internet from the
2G/3G mobile radio network using his IP address. This Home
Agent (HA) may be provided by a second (home) ISP. The
subscriber can be accessed at this HA via a fixed IP address or
via some other identification 1n the network of the second ISP.
The data packets are then tunneled via a mobile IP (MIP)
tunnel from the home agent to the access node GGSN for the
IP address for the subscriber 1n the 2G/3G mobile radio net-
work. In order to ensure that the packets are passed to the
mobile terminal (MT) of the subscriber, a foreign agent (FA)
must be provided 1n the GGSN 1n order to cancel the encap-
sulation of the packets tunneled to that GGSN and to send
them to the mobile terminal with a fixed associated home
address. When the subscriber registers 1n the WLAN and
there 1s likewise a foreign agent (FA) in a WLAN controller
which 1s acting as the access node to the Internet, then the
home agent in the Internet can also pass on the packets by
means ol mobile IP (MIP) directly into the WLAN controller.
The advantage of this solution 1s that the subscriber can keep
his IP address when changing between systems, so that there
1s no need to interrupt many applications. However, as already
mentioned 1nitially, 1t has the disadvantage that new methods
and/or measures for access authorization control and charg-
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ing would need to be introduced or implemented in the area of
the WLAN. If the possibility of changing between the two
mobile radio networks and the two access systems, as
described here between a 2G/3G mobile radio network and a
WLAN, were to be offered as a service by the network opera-
tor of the 2G/3G mobile radio network, this operator would
also have to provide the home agent as well as home IP
addresses for his subscribers. This 1s because the home agent
controls and provides routings for the packets to the MT.
Furthermore, the subscriber identifications and charging data
for the respective networks must be correlated. This therefore
leads to considerable operator complexity. Furthermore, 1t
would possibly lead to longer switching times owing to the
protocol, because registration data and authentication data
would need to be interchanged between the MT, FA and
servers for authentication, authorization and charging (AAA)
and HA. Furthermore, longer switching times can result if
there 1s a long distance between the home agent and the local
area networks i which the mobile subscriber 1s located.

WO 00/76145 A1l discloses a heterogeneous mobile radio
system, with a GPRS network being connected to a local
network and 1n which case GPRS services can be made acces-
sible to the local area network by means of a specific network
clement.

SUMMARY OF THE INVENTION

The mvention provides a mobile radio system which at
least has the advantages of both approaches that have been
mentioned, but at the same time overcomes their disadvan-
tages.

In one embodiment of the invention, there 1s a heteroge-
neous mobile radio system for provision of services from a
packet data network for a mobile terminal (MT) 1s provided,
having at least one first mobile radio network and one second
mobile radio network, with the mobile radio networks each
having at least one access node to the packet data network,
and 1 which case the access node for the second mobile radio
network can be connected to the packet data network only
indirectly via the access node for the first mobile radio net-
work.

In one preferred embodiment of the heterogeneous mobile
radio system, the packet data network 1s the public Internet.

According to another embodiment of the invention, at least
one first mobile radio network 1s now combined with a second
mobile radio network, with both mobile radio networks each
having at least one access node to a packet data network,
preferably to the Internet. In the situation where the first
mobile radio network 1s a 2G/3G mobile radio network, the
access node 1s formed by a GGSN (Gateway GPRS Support
Node). In the second mobile radio network, for example a
WLAN, the access node with the functions according to the
invention 1s referred to as a Local Mobility Agent (LMA). Via
an IP router function, these access nodes represent an inter-
face to a packet data network, preferably to the landline IP
network, and act as access routers, that 1s they terminate
mobile radio and access technique-specific protocols. IP pro-
tocols, in particular mobile IP (MIP), can also advantageously
be used for this purpose. According to the invention, the
access node for the second mobile radio network 1s now not
connected directly to the packet data network, preferably the
Internet, but all the data 1s tunneled via the access node to the
first mobile radio network. In one aspect of the invention, at
least one agent function can be integrated in the access node
for the first mobile radio network. In one preferred embodi-
ment of the mobile radio system according to the invention
this 1s a home agent function, preferably a routing function.
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The routing function 1s therefore moved from the packet data
network, preferably the Internet, into the first mobile radio
network, preferably mto a 2G/3G mobile radio network. This
avoids the operation of a home agent 1n the packet data net-
work or in the Internet, and the allocation of fixed IP
addresses 1n the Internet. The IP address 1n the mobile radio
system can be retained when changing between a first and a
second mobile radio network. There 1s therefore no interrup-
tion between the applications, and the routing 1s considerably
improved.

In one preferred embodiment of the heterogeneous mobile
radio system according to the invention, the first mobile radio
network represents an overlay network for the second mobile
radio network. In this case, a supply by the first mobile radio
network 1s also ensured in the supply areas of the second
mobile radio network. It 1s particularly preferable for the first
mobile radio network to be a 2G/3G mobile radio network. In
this case, a connection between the first mobile radio network
and a mobile terminal 1s not given up even when using the
second mobile radio network, that 1s the mobile terminal 1s
“always on” 1n the first mobile radio network. Owing to the
presence ol an overlay network, 1t 1s accordingly possible to
use one or more functions of the first mobile radio network for
the second mobile radio network, as well. For example, an
authentication function for the first mobile radio network,
preferably a 2G/3G mobile radio network, 1s also used for a
subscriber to the mobile radio system, and a charging func-
tion for the first mobile radio network, preferably a 2G/3G
mobile radio network, 1s also used for the second mobile radio
network, preferably a WLAN. This has the advantage that the
mobile radio system subscribers need not authenticate them-
selves more than once, that 1s they need not reauthenticate
themselves once again when changing between the two
mobile radio networks, even when they wish to use both
mobile radio networks. Furthermore, this allows subscribers
who have access to the first mobile radio network, preferably
to the 2G/3G mobile radio network, to use the services on the
second mobile radio network, preferably a WLAN. This may
also relate to roamers from other mobile radio networks who
have access to the first mobile radio network. Furthermore, a
low-cost technique, 1n particular an Internet technique, can 1n
be used for the second mobile radio network, preferably a
WLAN, since this technique need not have any authentication
function or any charging function. For the network operator
of the mobile radio system, this results in no change, or little
change, to the operator or operation concept. The second
mobile radio system, preferably a WLAN, can be introduced
seamlessly 1nto the overall system, that 1s to say without any
interruption and without any losses. Since the traffic for the
second mobile radio network 1s also passed via the first
mobile radio network, there 1s sufficient information in the
first mobile radio network to allow very flexible charging.
Thus, for example, a volume of data which 1s transmuitted 1n
the second mobile radio network, preferably a WLAN, can be
charged for 1n an 1dentical way to a volume of data which 1s
transmitted 1n the first mobile radio network, preferably a
2G/3G mobile radio network. Furthermore, 1t may, however,
also be at no charge, or may be charged at the tanil of an
Internet service provider. In the latter case, this allows any
desired legal demands or business cases to be satisfied.
Authentication and authorization of a subscriber for use of the
second mobile radio network can be carried out in the first
mobile radio network by carrying out the registration process
for the second mobile radio network via the first mobile radio
network, and by the access node for the first mobile radio
network comparing the subscriber address (IP) to be regis-
tered for a match with the IP address of the subscriber 1n the
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first mobile radio network, and checking for the presence of a
corresponding PDP context in the first mobile radio network.

In a further preferred embodiment of the heterogeneous
mobile radio system, when using a home agent function, in
particular amobile IP home agent function, data which can be
specified can be selectively transmitted only via the second
mobile radio network.

When using the G'TP protocol, the data path between the
access node for the second mobile radio network and for the
first mobile radio network can be implemented by a generali-
zation of the existing “secondary PDP context” concept of
GPRS, with the packet distribution function for secondary
PDP contexts being used in order to distribute data traflic
between the first mobile data network and the second mobile
radio network, as well, in which case the tunnels, when seen
from the GGSN, may have different destination addresses.

Furthermore, when using the mobile IP home agent func-
tion 1n the access node for the first mobile radio network, this
does not just switch all of the traific between the first mobile
radio network and the second, but 1t 1s also possible to pass
specific data records via the second mobile radio network, 1n
accordance with any traflic classification which may be pro-
vided. This corresponds to an extension of MIP.

Furthermore, the mobile IP registration can be extended for
signaling of the setting up of a connection between the access
node for the second mobile radio network and for the first
mobile radio network. Specifically, this may occur by ses-
sion-specific data for the PDP context for the first mobile
radio network, for example by subscriber and context identi-
ties, and by session-specific data for setting up the tunnels
between the access node for the second mobile radio network
and for the first mobile radio network, such as data stream
characteristics for traific classification as in the TFT {for
GPRS. It 1s thus possible, for example, to use the second
mobile radio network for voice over IP or multimedia con-

nections, while the first mobile radio system can be used for
the rest of the data tratfic.

The first access node advantageously provides coupling
between the PDP context for the second mobile radio network
and a context 1n the first mobile radio network. Furthermore,
it preferably allows the context in the second mobile radio
network when there 1s at least one context in the first mobile
radio network.

A control function 1s preferably provided in the access
node for the second mobile radio network, and causes data
packets which are to be sent from the second mobile radio
network to be transported exclusively to the access node for
the first mobile radio network. This can be achieved, for
example, by using specific IP addresses for the tunnel end
points between the first and the second mobile radio network.
Furthermore, specific address allocation techniques can be
used for mobile subscribers 1n the second mobile radio net-
work. In addition, this can also be monitored by a test for
predefined access addresses of the tunnel destination address
of the access node for the first mobile radio network 1n the
access node for the second mobile radio network.

The second mobile radio network may be operated by the
operator of the first mobile radio network, or else by a differ-
ent operator. Even in the second case, the operator of the
second mobile radio network need not carry out any sub-
scriber management, that 1s need not provide any authentica-
tion function or subscriber charging. A type of interoperator
charging can be carried out for billing purposes with the
operator of the first mobile radio network, for example for the
entire volume of data which is transported for the network
operator of the first mobile radio network.
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In a situation where a 2G/3G mobile radio network, as the
first mobile radio network, 1s combined with a WL AN mobile
radio network, as the second mobile radio network, the entire
connection from a mobile terminal (MT) to a GGSN 1n the
2G/3G mobile radio network, including the connection via
the WL AN, can be implemented as an extension to the GPRS
secondary PDP context. This 1s regarded as being the capa-
bility of a mobile terminal to set up two or more connections
to the GGSN using one IP address. These connections may
then differ in particular 1n the quality of service ((QoS), such as
the guaranteed bandwidth. For example, 1t 1s possible to
handle standard Internet traffic such as WEB browsing and
e-mail 1n a first context, and to handle a voice over IP tele-
phony connection in a second (secondary) context. This
results 1 only a small number of technical changes, for
example 1n the GGSN, for the 2G/3G mobile radio network.

The heterogeneous mobile radio system according to the
invention does not require any new protocols and can operate
with already known protocols such as MIP and/or GTP. In
particular, the control between a mobile terminal and the
respective access node can be carried out exclusively using
mobile IP. This allows control using standard IETF tech-
niques, and no system-specific changes are required.

Since, 1n the situation where the mobile radio network 1s an
overlay network for the second mobile radio network, the
connection between the first mobile radio network and a
mobile terminal 1s not given up even when using the second
mobile radio network, it 1s still possible to transmit security-
relevant or safety-relevant data via the first mobile radio net-
work. While, for example, Internet downloads are carried out
via the second mobile radio network, preferably a WL AN, the

asymmetry of the traif

ic 1n the downlink direction 1s also
carried out by the first mobile radio network, preferably a
2G/3G mobile radio network.

The present mnvention also relates to a corresponding
method for provision of services from a packet data network
for a mobile terminal 1n a mobile radio system, with the
method having at least the following:

a. provision of atleast one first and one second mobile radio
network, each having at least one access node to the
packet data network;

b. combination of the mobile radio networks such that data
packets can be transported between the second mobile
radio network and the packet data network only 1ndi-
rectly via the access node for the first mobile radio
network.

Data packets which are to be sent from the second mobile
radio network are preferably transported by means of a con-
trol function in the access node for the second mobile radio
network, exclusively to the access node for the first mobile
radio network.

The mvention also seeks to provide a mobile terminal for
use of a heterogeneous mobile radio system having at least
one first mobile radio network and one second mobile radio
network.

In another embodiment of the invention, there 1s a mobile
terminal for use of a heterogeneous mobile radio system
having at least one first mobile radio network and one second
mobile radio network, i1n which case the mobile terminal can
simultaneously maintain connections to the first and to the
second mobile radio network.

The mobile terminal can preferably selectively transmit
data via the first and/or via the second mobile radio network.

A subscriber to the heterogeneous mobile radio network
advantageously maintains a connection simultaneously in the
first and 1n the second mobile radio network. In consequence,
no data can be lost when a handover occurs. The data relaying
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function that 1s normally otherwise used for this purpose
during a handover in the mobile radio network 1s not required
here, since the mobile terminal can carry out this function.
The switching of data streams from the first mobile radio
network to the second mobile radio network and vice versa
are such that the transmission end 1s signaled 1n the respective
mobile radio network, 1n order to make 1t easier for the mobile
terminal to protect the sequence of the data.

In a further preferred embodiment of the mobile terminal,
data streams which are transported via the first and second
mobile radio network can be combined in the mobile termi-
nal.

Data streams which are transported via the first and the
second mobile radio network are preferably combined in the
mobile terminal. This considerably reduces the handover
function 1n the mobile radio system. Since the connection
between the first mobile radio network and the mobile termi-
nal 1s preferably not given up, a partial handover takes place
between the first and the second mobile radio network, as a
result of which the amount of data which needs to be trans-
mitted between the mobile radio networks 1s minimal, and the
handover signaling 1s greatly simplified.

The subject matter of the invention relates essentially to the
embedding of a second alternative mobile radio network 1n a
first mobile radio network, preferably mm a 2G/3G mobile
radio network such as the GPRS.

In summary, the advantages of the present invention are, in
particular, that the heterogencous mobile radio system
according to the invention results 1n a partial handover
between the mobile radio networks. The handover functions
are moved to the mobile terminal. The mvention allows a
generalization of the concept of the secondary PDP context to
be implemented. Furthermore, a home agent function 1s pret-
erably combined with an access node, preferably with a
GGSN. Furthermore, according to the imnvention, a control
function 1s preferably combined with the access node for the
second mobile radio network, forcing the data packets to be
routed to the access node for the first mobile radio network.

BRIEF DESCRIPTION OF THE DRAWINGS

Further advantages of the heterogeneous mobile radio sys-
tem according to the invention and of the method according to
the invention will be explained with reference to the follow-
ing figures, 1 which:

FI1G. 1 shows a heterogeneous mobile radio system accord-
ing to the mvention, with a connection for the Internet.

FIG. 2 shows a detailed heterogeneous mobile radio sys-
tem according to the invention, with a connection for the
Internet.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 shows a heterogencous mobile radio system 1
according to the invention, which has a first mobile radio
network 2, preferably a 2G/3G mobile radio network such as
a GSM-GPRS and/or UMTS-GPRS, and a second mobile
radio network 3, such as a WL AN. The first mobile radio
network 2 has an access node 4, a GGSN 1n the case of
GSM-GPRS and/or UMTS-GPRS, 1n which a home agent
function 1s 1tegrated. The second mobile radio network 3
likewise has an access node 5. Both access nodes 4, 5 act as
access routers. A data tunnel 6 1s formed between the access
nodes 4 and 5. In order to make 1t possible to set up this data
tunnel 6, a mobile terminal 7 signals the address of the access
node 4 for the first mobile radio network 2 to the access node
5 for the second mobile radio network 3. There are several
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alternatives. First, the access node 4 for the first mobile radio
network 2, for example a GGSN, can distribute 1ts address or
the home agent address via the first mobile radio network 3,
preferably a 2G/3G mobile radio network, using MIP, which
1s referred to as home agent advertisement, or the mobile
terminal 7 can use MIP to check the address, a so-called home
agent solicitation. In the latter case, the access node 4, pret-
erably the GGSN, responds to this request with 1ts own
address, and does not distribute it any further to other routers.
The information interchange between the access node 4 and
the mobile terminal 7 may also be carried out using other
protocols or protocol extensions. Furthermore, however, the
address of the access node 4 may also be a component of the
PDP context data that 1s stored in the mobile terminal 7. It 1s
also feasible for the mobile terminal 7 to know the address of
one node (which 1s serving the terminal 7) 1n the first mobile
radio network 2, but once again to know the address of the
access node 4. The mobile terminal 7 sends the address of the
node which 1s serving the terminal 7 to the access node 5, and

the latter checks the serving node for the first mobile radio
network on the basis of the address of the access node 4.

FIG. 2 shows a more detailed 1llustration of a further het-
crogeneous mobile radio system according to the ivention.
Two examples of the mobile radio system according to the
invention will now be described 1n the following text with
reference to FIG. 2.

In the first example, a packet distribution function 9 1s
implemented 1n an access node 4 for the first mobile radio
network 2, preferably in a GGSN, as an extension to the
secondary PDP context concept of GPRS. A mobile terminal
7 registers 1n the first mobile radio network 2, 1n the 1llustrated
case 1n a 2G/3G mobile radio network. Furthermore, the
mobile terminal 7 has set up at least one PDP context to an
Internet service provider 8, from whose address area it
receives an IP address (in the following text: IP-mt). This
context 1s regarded as “always on”, 1n order to ensure the
accessibility of the mobile terminal 7 and to make it possible
to interchange at least signaling messages for specific ser-
vices with the Internet. The mobile terminal 7 can set up
turther secondary PDP contexts for the same IP address 1n
order, for example, to reserve bandwidth, particularly at the
radio 1interface, for specific services. The traffic which 1s
intended for a secondary PDP context 1s 1n this case described
by a traffic flow template. This 1s a parameter set which
characterizes specific data streams and allows a packet dis-
tribution function 9 1n the GGSN to classity the data packets
appropriately and to allocate the respective data streams, that
1s (secondary) PDP contexts. The mobile terminal 7 identifies
the presence of a second alternative mobile radio network 3
and decides to use 1t. To do this, the mobile terminal 7 sets up
a connection to the access node 5 for the second mobile radio
network 3. In the present case, the latter 1s a WLAN, and the
access node 5 1s 1n this case referred to as a local mobility
agent (LMA). From there, 1t receives an IP address. The
mobile terminal 7 signals to a packet distribution function9 in
the GGSN 4 that 1t wishes to provide the Internet service for
its IP address IP-mt via the second mobile radio network 3.
This can be done both via the 2G/3G mobile radio network 2
and via the WLAN 3. For signaling via the WLAN 3, the
mobile terminal 7 signals a request using MIP or other pro-
tocols to the LMA 5, which converts this request to a so-called
create PDP context request message. The mobile IP request
may have a session-specific extension added to 1t 1n order to
provide the LMA 5 with the required session parameters for
setting up the PDP context from the LMA 5 to the GGSN 4.
To do this, 1t indicates as destination addresses for the tunnel
end points the GGSN 4 and its own address. In consequence,
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the connection 1s set up between the LMA 5 and the GGSN 4.
Control messages from the 2G/3G mobile radio network 2 are
used for signaling via the 2G/3G mobile radio network 2. The
available mechanisms, for example an activate secondary
PDP context, are extended to make 1t possible to transmit the
address of the LMA 5 to the GGSN 4 and to indicate to a
corresponding service network node 1n the 2G/3G mobile
radio network 2 that no new context 1s intended to be set up.
The GGSN 4 then sets up a new tunnel 6 to the LMA 5 with
a corresponding tunnel endpoint address. This tunnel 6 can
use the GTP protocol as an encapsulation technique, with this
representing the lowest level of GGSN functions that need to
be changed. The downlink tratfic 1s then passed via the tunnel
6. End of service signaling can be carried out on the old data
path 10 1n order to simplily the data coordination in the
mobile terminal 7. The GGSN 4 carries out the charging for
the new data path, that 1s via the tunnel 6, as an extra, char-
acterized, for example as anew QoS class. As soon as the new
data path has been set up via the tunnel 6, 1t can also be used
by the mobile terminal 7 for the uplink traffic. The LMA 5
tunnels all the uplink data to the GGSN 4. The mobile termi-
nal 7 can be controlled by appropnate setting of a tratfic flow
template 1 order to determine whether all of the data or only
a speciiic portion of the data 1s transmitted from the GGSN 4
to the terminal 7 via the mobile radio network 2.

In the second example, a packet distribution function 9 1s
provided 1n the GGSN 4 by means of an integrated home
agent 9, which has a direct interface to the GPRS functions of
the GGSN 4. The mobile terminal 7 1s registered in the 2G/3G
mobile radio network 2 and has set up at least one PDP
context to an Internet service provider 8, from whose address
book 1t recerves an IP address (in the following text: IP-mt).
This context 1s once again regarded as “always on”, 1n order
to ensure the accessibility of the mobile terminal 7 and in
order to interchange at least signaling information for specific
purposes with the Internet. The mobile terminal 7 can set up
turther secondary PDP contexts for the same IP address 1n
order, for example, to reserve bandwidth, 1n particular at the
radio interface, for specific services. The IP-mt 1s automati-
cally entered as the home address in the integrated home
agent 9. The mobile terminal 7 1dentifies the presence of a
second alternative mobile radio network 3, and decides to use
it. To do this, 1t sets up a connection to the LMA 5, from where
it recerves an IP address. The mobile terminal 7 signals to a
packet distributor 9 and/or to the home agent 9 in the GGSN
4 that 1t wishes to provide the Internet service for its IP-mt via
the LMA 5. This may be done both via the 2G/3G mobile
radio network 2 and via the WLAN 3. The signaling via the
WLAN 3 to the LMA 35 1s carried out as already described 1n
the first variant. Mobaile IP 1s preferably used for the LMA 5
to the GGSN 4. During the signaling via the 2G/3G mobile
radio network 2, an MIP request can be sent as normal L3 IP
traffic, with the home agent address corresponding to the
GGSN address. One advantage 1n this case over signaling via
the WLAN 3 1s that a protected and authenticated path 1s used.
The GGSN 4 has to filter out MIP messages which are
directed to 1t from the user data stream, and pass these to the
internal home agent 9. Since the GGSN 4 carries out a test to
determine whether the subscriber home address used 1n the
MIP HA registration request matches the IP address of the
PDP context being used, the authentication and authorization
function 1s provided 1n a simple manner. In a situation where
the signaling of the mobile terminal 7 took place via the
WLAN 3, the GGSN 4 has to check whether there 1s a valid
PDP context for the mobile terminal 7 and whether the mobile
terminal 7, and hence its IP-mt, 1s authenticated and autho-
rized to use a desired service. The mobile IP registration
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request should include not only the IP address but also further
identities of the mobile subscriber, 1n order to prevent the IP
address from being used by unauthorized subscribers. The
integrated home agent 9 sets up an MIP tunnel 6 as a new data
path to the LMA 5. The downlink traffic or specific data
streams 1s or are then passed via this tunnel 6 on the basis of
the tratfic flow template. End of service signaling can be
carried out on the old data path 10 in order to specity the data
coordination 1n the mobile terminal 7. The GGSN 4 carries
out the charging of the new data path, that 1s via the tunnel 6,
as an extra, characterized, for example, as a new QoS class. As
soon as the new data path has been set up via the tunnel 6, the
mobile terminal 7 can also use it for the uplink traffic. The
LMA 5 tunnels the uplink data to the GGSN 4. In addition to
the function of a foreign agent, which de-encapsulates the
downlink traffic, the LMA 5 also has to encapsulate the uplink
traffic and send 1t 1n the tunnel 6 to the GGSN 4 or to the
integrated home agent 9, 1n order to allow complete charging
there. This function 1s referred to as reverse tunneling. At the
same time, 1t has to prevent the mobile terminal 7 from car-
rying out route optimization and, in the process, allowing
direct routing between the LMA 3 and a correspondent host
11 without passing through the GGSN 4 and the home agent
9. This can be achieved by the corresponding MIP messages
being rejected or being negatively acknowledged by route
optimization for the mobile terminal 7 by the LMA 5.

What 1s claimed 1s:

1. A heterogeneous mobile radio system for providing ser-
vices from a packet data network for a mobile terminal, com-
prising:

at least one first mobile radio network and one second
mobile radio network, with the mobile radio networks
cach having at least one access network node to the
packet data network, and the access to the packet data
network indirectly via the access network node of the
first mobile radio network;

a first Packet Data Protocol (PDP) context of a General
Packet Radio Service (GPRS) between the mobile ter-
minal and the access network node of the first mobile
radio network;

a data tunnel to be set up by means of a secondary PDP
context of GPRS between the access network node of the
first mobile radio network and the access network node
of the second mobile radio network, wherein incoming,
data trailic 1s distributed between the first and the second
mobile radio network 1n the access network node of the
first mobile radio network, by a packet distribution func-

tion for secondary PDP contexts of GPRS integrated in
the access network node of the first mobile radio net-
work.

2. The heterogeneous mobile radio network as claimed 1n
claim 1, wherein the first mobile radio network 1s a 2G/3G
mobile radio network, and/or the second mobile radio net-
work 1s a local transmission network.

3. The heterogeneous mobile radio network as claimed 1n
claim 2, wherein the data tunnel between the access node for
the 2G/3G mobile radio network and the access node for the
second mobile radio network 1s implemented based on exist-
ing protocols.

4. The heterogeneous mobile radio network as claimed 1n
claim 3, wherein the data tunnel 1s implemented by a second-
ary PDP context.

5. The heterogeneous mobile radio network as claimed 1n
claim 1, wherein the packet data network 1s the Internet.

6. A method for providing services from a packet data
network for a mobile terminal 1n a mobile radio system,
comprising;
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providing at least one first and one second mobile radio
network, each having at least one access network node to
the packet data network;

combining the mobile radio networks such that data pack-
¢ts can be transported between the second mobile radio
network and the packet data network indirectly via the
access network node of the first mobile radio network;

setting up a first Packet Data Protocol (PDP) context of a
General Packet Radio Service (GPRS) between the
mobile terminal and the access network node of the first
mobile radio network:

setting up a data tunnel by means of a secondary PDP
context of GPRS between the access network node of the
first mobile radio network and the access network node
of the second mobile radio network; and

10
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distributing data traffic incoming in the access network
node of the first mobile radio network between the first
and the second mobile radio network, by a packet dis-
tribution function for secondary PDP contexts of GPRS
integrated 1n the access network node of the first mobile
radio network.

7. The method as claimed in claim 6, wherein charging for
use of the second mobile radio network 1s carried out 1n the
first mobile radio network.

8. The method as claimed 1n claim 6, wherein authentica-
tion and authorization of a subscriber for use of the second
mobile radio network are carried out 1n the first mobile radio
network.
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